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PROBLEM TO BE SOLVED: To obtain a new 



metallocene compound comprising a specific 
metallocene compoimd having a Hgand 
containing a fluorenyl group, usefiil as a 
homogenous system catalyst for olefin 
polymerization, etc., capable of providing a 
syndiotactic polymer having high 
stereoregularity and low-molecular weight. 



(57)Abstract: 
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SOLUTION: This compound is shown by 
formula I (Rl and R2 are each an all^l, an aryl 
or a silicon-containing alkyl; M is a metal 
selected from the group IV of the periodic table; 
Q is C or Si; X is a halogen, an alkyl or an 
anionic ligand; (i) is an integer of 1-10; (n) is an 




W 



integer of 1-4; (m) is an integer of 0-41; (h) is an integer of 1-3) [e.g. 
cyclopropylidene(cyclopentadienyl)(2,7-ditert- butylfluorenyl)zirconium dichloride or 
the like] and is useful as a homogeneous system catalyst for olefin polymerization, etc. 
The compotind is obtained by reacting a cycloalkylfulvene of formula EE with a fluorene 
alkali metal compound of formula III (L is an alkali metal) to give a compound of 
formula IV and reacting the compound with a compound of a metal of the group IV of 
the periodic table. 
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1 Tie^ [ 1 ] (it I) x'm^ti&mm^ 

fA. m«O-460Sa, h«il~3<0S»T'AS. ) 




C 1 ) 



[li*3S2] ^ [ 1 ] iztiK\X, R' . *«2at^ 
7{5<0t e r t -r^/PS. nfciymA'' 1 . i*^4. 

[IS*Ja4 3 it [ 1 ] t'^$n-&>:J'o-feWk^^«9 

fc, mit^v^iij^r^y^^^mzm^Lx^'&^sr- 
js 3 iE®<7),-if ij ^j- 1. :7 ya^mm-nm. 

yyv LfzAiuyx:i\^uyx'hhm^m8%m<^^')^ 



tli^^l2J -tf'Jjl-^7-<>tfO^H^fi (Mw) 

1. 0 0 0—10 0, 0 0 0<7)<K:»^fi;iri»3M^7^> 

i:'*>si«^iH3ie®<7D*-^. 

[000 1] 

■i^^Rx/iixi:m\'^X:*uy -( yim.^^hJLW)^i> 

[0002] 

imk<r>im'i ^\^y < ym.'^l^(r>^-mmiL Lx 
^^hvpi,j(:^n-byit-^i-ttsfmmtf^<m^ 

[0003] ii^co> ^D-t Wk^?*lSr-&tfftl!ja5^2rffl 

[ 0 0 0 4 ] - < :^S:±f4s«IiJttS-&-r^ 
^ra»i, W. Kaminsky f,(,Zj:-:,Xm&^tlXWk. (An 
gew. Cheui., 97. 507 (1985)) , ^«r>^^i}i^j:$tlX 

[000 5] Zit^<7)iSLRmtLX. 

5rTyU^;PT-»eLJtC 2mfi8jt2r^-r-S^ ^o-^r>- 
■ft;■S^*^^S^$i^T*> 0 , ZtihcOj^f^a-^y-it-^^X' 

LJ:oi:-ri)^^*^-«W{c$ixTV'>&. (iljiif/i,, Ch 
emistry Letters, 1853 (1989) , If ^T4 - 2 6 8 3 0 

ttz. mm^j:m^bLxc2nwm^{:m-t^ji:.^i^y 

Organometallics, 13, 954 (1994) , J. Organme 
t. Chea., 288, 63 (1985) W) . 
[00063 -yr. J. A. EwenJi, C sWH^fltjlSrW-T 

yx-mm Lfz:>( ^'o-fe W(:^Sr*tffl«ii^**a 

tSr^aiLTt, (J. Am. Chem. Soc., 110. 6255 (198 
8)). C:^0^^D^:v^o^St^i;LT7;^^^•^-M=f^;c 
T2, 7 -=J-tert-y^Jl'yiU^U—)l'i:mX-thZ 
t izJ: -yX^fi^mmt:^ t>(.zm»t&^^iir^^^ixX 

(^ra^4-6 9 3 94-^4!f«) . 
[0007 ] 
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[0008] 

[ 0 0 0 9 ] fi|]t>, Tie^ [ 1 ] Ut2 ) T 

[00 1 01 
Ut2\ 




( 1 ) 



/oc7)•5■^|5I-t7^v:^i:S^:&ffl^T'S!^rt,J:<. i« 
l-'lOiJOm. n\tl--A(Oim,. m{iO-'4iOS 
Sc. h(il-3<7)SaT'J)^o 

[0011] ifz. ^^m\t. [ 1] T^^^fi^j^^^ 

[00 1 2] 

[|%Bfl^7)^Jfic^?g.^] *:3%0^tc:i3V^T. ^ [ 1 ] coRi 

[00 13] TJU^ji-mtLxit. HftLK^mm^i 

[00 14] i/c. TV-JUmt tXii. iftLKim 

-imi^^TJl^^JU&tLXi^. $f^L<(i:^S(l-2 
OcO:^r>f^^:g-r;U=^;l#T'*>»3. -e^OA«c«?iJ^ LT 

[00 1 5] i^vT. R> fcR2 OS«i{aB(i:^^m:7 



tCj>-oTt^<. tfz. nj&n— 4, m7t>>'0'-4tfO®H 

[00 16] ^^BJti^Dt^T. Q(ij^^^7t(i^^S-C 
i*n-l 0<J0>':;'ar;U'^y^SS:?^*£L'Cv^ 

[00 1 7] iy^ny'ulfV'fy. i^^ay^ 

^)^y. i/^n^y^ijrv. i^^^^^l^^Jfy. V 
Q^r f - 'J T >^ ^ >^c«i >- o f - 1/ U U >^ . 

:<^\^yi^^)\yymi:mm-h. 

[0018] *^B8cc*>v^T. 5« [ 1 ] ^M(±. mmm. 

[0019] xii/\ayy^ r;p=^;PS*7t(±r-5i-v 

[0020] Moyyoft«cffiJi: LTii:. y xS. ig 

m^. ^^mxhh. TJi'^jumttxit. ntt 

<<ij^fSi-2 0coryu^;uST*>0. -e^Mi^ls^iJi: 
LT«i. ^^/I^. xf-;^. >f vrotr/P^/^ti 

[002 1 ] r^:t>'ie{aTcO:^{*fi?yh urii. h u> 

^;^;^X'7>f>'. hUxf';U;i;X7-f>'i3t«i:M;:7x 

(o^m y yit^mi)mf^tih . 

[002 2] tfzl±. ^b^rS/-. tert-rrb^i/-. 7x 

(tlT. THF) ^^'xf-yUX-T-yU^ i/':t^'ty. 1. 

h^i^j:.i$^yKc}iC7^x.-r'Ji^^mfhtLh. 
[0 02 3] Ztl^CDoh. Xim—Ti>. tfzitm^ 

[0024] *^HBtC;BV^T. 5^ [ 1 ] xm^tl^J<i^ 

^-^yit^mcomma^xh^vj^yv^ii. mn:^. i- 

i^^a^y^i^^Ji-jl^-l- (2, 7-£/tert- 
yjU>tU::ijU) i^^ayu^^y^ l-i^^u^y^-J:x. 
x;U-l- (2. 7-S;^tert- yr^fVy)V:^\y:z.)V) 1/ 
9x^yr^y^ 1 -i^:^n>^y:^>>'xxyu- 1 - ( 2. 7 
-S/tert- i^r^n'^V:^^^. i- 

i/'^t7^>':^>?xx;U- 1 - (2, 7-i^'tert- 

'7;i':ti^x;u) i^^xii'^^^y^ i-i^^^^j^y^i^j: 
x;l.- 1 - ( 2 , 7 -i^'tert- rf-yU7;P:t U-xyU) 
^0^.7*:^^^ 1 -i^^D>^y^S/Xx;U- 1 - ( 3, 
6->''tert- 7'f';U7yP:tl^x;^) i.-:^ D^nyN'^. 1 
->':?'n^>':^£/X-;l'- 1 - ( 3, 6 - i^'tert- T'f- 
ji^yfU^u^-jU) z^^ay^y^ l-i^^u^y^>fx, 
xyu-l- (3, 6-i/tert- 7>;P:7;U;t Ux;U) 

6->''tert- r'f-;U7;U:tUx;|^) >':5^aA,:?rHf >^ i 
-v'^O'O^^S/XJiyU- 1 - (3. 6->^tert- ZT^ 
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/i'yjU:!tU:z,j\^) iy^xj^y'^y^ l-i^^u^v^^i/ 
X-;U-l-(2. ( hU^^/Ui^U^U) :7;P^ 

l-(2. 7-i/ ( hU^^/Uv-UyU) y)V:^UZLf\,) 
i^^uzT^y^ l-'^9u^y9-J:t.=L)V-l- (2. 

1 -i/rJ'n^^y^J'i^'X-yU- 1 - ( 2. T-i^' 

l-i/'^n'<y^>?x-;^- 1 - (2. M>;>^ 

f'/Ui/'U/U) :7/U:tl/X;U) >':^D^7''^y. l-i/^ 
Q'^>':^i/x— 1 - ( 2 , 
x;|^) i^^nrn/NV. 1 ~>'^0'<y^'i^'xx;u- i 
- (2, 7-S/7xX;^7;P:tU^^^) i/^^oy^'V. 
l->'^n'^>':$'>^'xx;i^- 1- (2. 7~>''7x-/U 

— 1 - (2. 7-i^7x— yu^/l-^lx—;!^) v-^^o 
"^^^y. l-^-r^D^yrJ^S^-xx^u- 1- (2. 7- 

^'Jx.:z,)V- (2, 7-i^'tert- yf-;U:77U>J'U-;l^) 
i^^ui^^^^uyi^yy^ iy9u^y^-J:L-jv- 
(2. 7-£/tert- rf-;U7;P?rU— ;U) v-^OhU^ 
^Uy^-^y. i^^o^V^i;^x-;U- (2. 7~ixte 
rt- 7''f';U7;l^:tUx;|^) i^^u^Vy ^^^X^yi^y 
y^ i^^u^y:$^i^j:-)U- (2, 7-v^tert- y^fi^ 
y}V:^\^-)V) i^^n^y^^^^^uyi^yy^ iy^U^ 
^r^i^'xxyl.- (2. 7-i^'tert- rf-;l':7;|/>f l^x 

^"f-uyi^yy^ zy^a^y^-jx.-)U- (3, 
tert- y^jUyf]^:^\y-)U) iy^n ^^lyyiyy 




0. U^TfU:^V^mTf>^. iiil-l OiT)^. n 



y. i/^O^x-r^'i/XZiyU- (3, 6-i/tert- yf-;^ 

>:^s;x-;U- (3. 6-i^'tert- y^;U:7;U5f l^x 
}U) zy9u^y^:<^\yyiyyy ^ i/^j^D^VrJ^i/xx 

(3. 6-xtert- :r"^;P:7;U5rixx;U ) >':?^n^ 
r:^;^f-U>'i^^>'. i^^n'^>':^>''XX/L.- (2. 7 

( h U^^/US/'J/l-) :7;U>rux;^) y^ui^:?^^ 
uyiyyy^ y^u^y^lyj:.:i,)V- (2, 7->^'(h 

^y. i/^o^yr^^i^'xx/U- ( 2. 1 -iy (h^)^^ 

y. vr^^Q^y^^^^xxyU- (2, 7 -s;^ ( h U ;»<'f-;U 

i/'^n^y^J^yxx;!^- ( 2, 7 ( h 'J ^f-^Uv-U 
/U) 7;U:tux7U) ly^n^y^ :^^\yyiy'7y^ 1^9 
n^y^i^xx;^- ( 2, 7 -i^^:7xx;l/7;U:tl/X 
yU) i/^u-J^^Vyi^vy ^ i^^a^y^i^x,:::^;^- 
(2. 7->-'7xX;i.7;P;i-^x;i.) i^-^ahV J^'f-U 
yiyyy^ l^'7u^y^-Jx::^}V- (2, 7-i^'yxX 
;^:7yU>J-Ux/u) 1^9 "Oy-Vy y^'^vyiyyy ^ iy-y^u 
^y^i^'xxyU- (2. 7-v7xx;U7;^:tPx;l^) 

(2. 7-i/':7xX;Uy;W>M/X;U) i^:70'N.r:^-?<f- 

[0025] *%BH(ci3l^T5C [ 1 ] Tm^tlh^i$^n 

izm^i±^j:^^^K mtim l 2 ] uts ) ^/::i±5e 

[3] (it4) coXoiZ^gLi-^Ztti^T^i. 

[0026] 

[<b3] 




[0027] 
[^t4] 
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[0 0 28] tfz. ±M<7>Km\t. ^>^y. 

1 . 2-zy;<v^zyx.9 ymcoji- ^)v<r>^mmm 

- 8 0 2 0 0 •CcJOaJSKHt-fi o^t t^X'^ 

So 

[ 0 0 2 9 ] i/c. 5t C 2 ] ST^'tiiC [ 3 ] ^OKKT-I^ 

;umco^wtmm^x\ K^is^m^^- s o ^c- 2 o o ^cco 
[0030] ±ieRjj5Tfflv^>g,ryu^ v^mtLxit. 

r/U* U^JSt LTti. yHmiti- h U ^ A. *^'ft:;<7 U 

[00 3 1 ] [ 1 ] cr>;<^xi^yit^mi±. iS'J^V 
H^T^i^'T/U;^? U^MJshifl«8^^4;^;^-^M(fixl>^m 

[0032] mnmm4mi)-^mimh^ 

THF. v^'X'^/UX-T'y^. 'J:^^'^ytfzl±l. 2- 
S^'^hdf>'X:5^y:5:i:<7)x--i-/l^^c7)|g«s. tfzi±i^ 

corny -/im. m^im. mm^mRx/BB^imtfz 
[0033] m>^Tf\^A o±mmtmmmm4m^w^ 




C3) 



10034] m\^^^tit^mmmtLxii. ^y^y. 

i^:t^^y. i^'^ b^i^X:^>'^<7)X-7'7l/^;t«>''^ 

[0035] OTtc*%BBtciDit&je [ 1 ] xm$tii> 
^^xi'iiyit-^!i^(OM:ii^mi:^'ri)K mz. Ztiizm^ 
^tihh<7)X1,±^\^\ i^9uT\D\:^^)^y {iy^^u^y 
^i^ji^ZDV) (2. 1 -'Jt&rt- y^)Vy)V:^\^:=^)V) 

^yrJ^i^'xx/l.) (2. 1 -'Jt^rt- r^)Vy)V^V=:^ 

( v:?n^V:J^>?XX;^) (2, 7-i/tert- 

Ury (>-:^n^y^vx-;i^) (2. 7-S/tert- y 

(i/^Q^y^^S/XX/W) (2. 
rt- y>yP^;U:t^x;U) S/;UnXT^A o^^ b\ 
£/^o7"Db'Ury ( i^^n^yr^i^'xxyu) (3. 6 

(3. 6-i>'tert- yf-yU:7yU>j- Ux;U) i;^;U3Xi^A 
>?^^Q^>f h\ i^^u^y^^j^y (i^^u^y^i^x. 

x;U) (3, 6-i/'tert- 7'f-;U7;P:tUX;U) 

:5^i/XX;U) (3. 6-i^'tert- r^;U7;^:tl^x;l.) 
i^';P3X'>A>'':^Q5'Y h\ >':J'n^r^i;ry {i^^ 
n^yrJ'i/xxy^) (3. 7'^;^:7;U>ru 
x;^) >-VPax»>Ay:^a^>f h\ i^>:^nrol:^ Urv 
(>-:;^a^V:$^i/xx;u) (2. h 'J ^^f-zPi/ 

li/U) ^/UyfU-xyU) ^'Vl/DX'^Ai/^D^^f h\ 
oT'f-Dry (v-^o^yr^i^'xx/U) (2. T-i^' 
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fU) (2, 7-iy {V^)y^^)Vi^^))V) y)V::^\y=^f\^) 
o^VrJ'i/XJiyu) (2. 7 ( h 'J^f-y^i^UyU) 
^^J'ry {i^-7n^y^i^j^-)V) (2. ?->-'( 

(2, 7-£/7x::i;U7;U^l/::iyP) i>;U3-T>Ai/^ 

(2, T-i^^^x-;!^^;!/^^-;^) >?;l.nrL»>Ai/^ 

/U) (2, 7-v7x::^/U7yU;tl/::i;U) d/VU-n-t^A 
i/^n^>f h\ i^9x:i^^i^^)^y (i^^u^y^-JJi 
(2. 7->^7x— ;l/7;U>rU'-;U) >-';H7-»> 
J^i>9uy-{Y. i^^rt^-r^^)^y {iy^u^y^'J 
x:z.;U) (2. 7-y7x^;U7;U5n/~yl.) >?yun- 

[00 36] t.fz\t. iy^^'Jy^^l^yiy'JVy 
u^y9'JX.:z.)V) (2, 7->''tert- 7'f-;^7;P:tU 
x;W) >'V^nx'>AS/^Q7-f h\ i^:;^D hy^c^uy 
i^Ul^y (i^^o^yrJ^i/'X-zU) (2. 7-S/tert- 

(2. 7-v^tert- 7'f-;U7;U:tI/::i;P) 

ALy^i;^xx;U) (2. 7-Sxtert- y^yl^^/U^TUx 

S/UUy (v-^o^^^ix'xx;!^) (2. 7->-'tert- 

ny;><'^lxyi^"J l^y (i/^u^>^S/xx;u) (3, 
6-i/tert- 7''f-y^7;^5j-Ux;U) >'V^nX'^A>^':^0 

^>r h\ i^^uh^Jy^'f'i-yi^^Ji^y {iy^u^y^i^ 

XX;P) (3, 6-i^'tert- 7-^;U7;U:tl^~;U) 
(>-;^U^>^£/Xri;P) (3, 6->-'tert- 7>;P7 
^f-l^y^-y l/y ( v-^n^yrJ^v^xn/u) (3. 6- 

7>;^7;U:tl/-;U) -J M.l^ ^ X3 y ^ 
h\ i^^o'vr5';)«f'U>'>'UUV (i^^o^y^j^i/x 
(3, 6-S/tert- 7'^;U7;U:tl'X;l/) i;;Ur7 

u^y9'Jx.:z,)V) (2. 7-s;^ ( hU;><f';W>''J;U) 

;^f-^>'>'Ul^>' (>':^n^Vi$7i;^xx;U) (2, 7- 
i^' ( hy;<^;Ui^U;l^) 7;U:tW'X;i^) >?/pax^AS/ 
^a^>f i^^oxb7^f-l/^^>-y (i/^o^ 
>':^>''xx;U) (2. 7 -S/ ( h Up^f^/US^y/U) 7;U 

f-UVv-y >y (i/'^n^V^^i^^xx/U) (2, 7->^' 



( hy^f-y^S^yyU) 7;^5j-ixxy^) s^^/unxT^Ai^'^^ 
a^>f h\ i^^D/x7':$^j>^^uv>'y (i^^o^y 
(2. 7~s/ ( hyp<f';U'>'y;u) 7;u:t 
Ixx/p) i^Vuaxr>Ay^n7^ h\ i^^ni^^^uy 
i^^)\^y (i^^u^yj^-Jji:=.)V) (2. 7-i^'7xx 
;P7;U>n/x;i/) i^}Va=^^J^ly9uy^ h\ >':?^nh 

y^f-i^y^y ( v^o^>':$'i;^xx;u) (2. 7 

-y7xxyP7/P:tUX/l.) i^';l^nx^Ay^n7-< 
h\ £/:^DT-h7^f-U>i^y (>':^o^>'^i/X 
x;P) (2, 7-y7xX;P7;U:t^-yU) i^VI/^i?-^ 
Ai/^O^-^ h\ -^9T3^y9:<^\yyi^^)\^> 
n^y^i^JLZi.)V) (2. 7-S/7xx;U7;U:tl/- 

i^y ( x:;'n^>:$'xxx;u) (2, 7-i/'7xX 
;U7;U:tPx;i.) S/;U3XT>A>?:5^a^^ HIP;&^^tf 

[ 0 0 3 7 ] ±ie^O;>< u-b WL-^^^co^^^O 

u-^yit^V^. ±M^^xn^yit^(r>^'^^yyi:T)V 

mi.\f>^^)vmi,z^Lfz^'$^x:3^yit'^v^. 
±M<^y^ ^ U'{iy^t'^^<^a^^\\Dyy^ h y 
y 4y\.z^mLfz:^9\:i'^yi\L^m. ±fe^7)^^'n-fey 

mLfzA^u^zyit^m. J)Sv^ii. ±Mi<^^i^rj^y 
^t-^lzTHFimiiL Ltzj'i^n'^y^^mmtim^fi^ 

[0 0 38] iTt. z.lxh±tmy^i$^u^yi\:'^<r>i^ 
)Ua-r;MzittX^i$^=^^M.ttzlt/^y:z,^M.Th^ 

[0 0 3 9] *%0fltCi5V%Tje [ 1 ] Tm^tl^?(l$^\:t 
•fe>"ft'^^^OMi«^5rfflV^T«'&'r^:tl-'7 ^ >h 
LX\±mMWi2'^20<7^a-it\^y ^y {x.^vyh^ 
O) . #i U<{ij^f5c2-1 0^a-:tU7>f VTJ) 

Mflswtcti. xf'i/>'. rotri^v. 1 -y^y^ 

>5^>?xy. 1, 5-^^^zy:r.y^ 1. 4-^=S'-!fi^' 
xy^O^^Sc4-'2 0c7)>''XVt2|s:5|HHTi±:tU7>f 

[0040] i^f/^^o'O'^^i^^x^^. JjUyf.jl^ 

^)Vr'Vyi^9x:iY'f^ym<OWk:^\yy^y. hh\^^ 
T')fVh'):^'f-)W^yy. :^'f')Vi^yy 

[0 04 l]±;^c. c:iii?>c05ru7^>'(i#34T'S^L 
Tt. 2a?il.:JLh^0ffl;^^*)-frT'ftfi^LrtJ:v^. 
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[0042] *%BflT'ti, 5j- U 7 ym-^Mmt LX. 
[0043] *l6BBtCfcV>-C , * [ 1 ] X'^^tl^ ^ 

T/l'iy^^yttx^iTMi^^4'i (-its) . t^z 
Ji. ^[5] (its) x'm^tihit-^m<m\'^t:>iih. 

[0044] 

[^k5] 



/ 



/ 



C4 ] 



[004 5] 
[^b6] 



C5) 



X'hO. P«±2-5 0, ff^L<{il 0~3 5iOlEiat' 

[4] ziiA' [5] T-^$^is:t«r/u-sydf^?-:/«o, 
[ 1 ] T'«$n*^:J'n-fey-fb^tc«-r«.«fflS'J^fc 
LXii. T;U$-'>i./^rJ'D-fey'fk-&!Bji:LTl~l 
0,00 0^;HgTJ>.S«7)*{-jKfl<)T'J)-l.. 
[0046] iiS^KT/l-S y^-^ytr^m-thiz^. 
L, s?^^i~2 0co*«r;U5-'>A^t;-g^&(jfffl-r 

m-MX'm^j:itmi>m^ti^. ^mrji-s.-'yA^t-^ 

1 ~ 1 0 , 0 0 0 ^ ;ufg-C'j> <r>ti^mf)X'h h . 
[004 7] ioip^^rflar^us-'^A-fb^^jiit LT 

^;ur;i'5-'>A^'o>; yxf-/uT/U5-'>A^'D 

'J h\ i^'rat^^l^ryUSJi'^A^'n'J 'J-iVTut: 

[0 04 8] iti^ *^BBlCfcV^Tffl(r%^>*l&^ [ 1 ] 
X-m^tihyti'a-iry'it^^S.r/y^if.zli. iC [4] * 



^^^y. ^T^y^ Ky-^fy^ h/uxv^cojft'fb 
[0049] -f-<o3d#*i: LTJi. mmntm. fcSV^ 

[0 0 50] *^Hjt3j3v^T. ^ [4] 2tt;f [5] t'* 

tL<mmx'^?>. 

[005 1 ] mmt LXii. SiOj. AI2Q3 . CaO . Na 
jO. KiO . MgO . MnO. (m«l-2) , TiOj. ZrOj^ 

in~0. lmmiejK<?)it,<7)*<»^t<flJffl-C'#'&. 

[0052] *ii«K^t;!Hg«wl«r;w5 y^^ytmtt 

*?5T't, 1 0fifi%JaTcO©«*S:-^*LTt^-Ct>^V%. 

[0053] *56Bar«!ffl$itsw«r^P5 y^^f-^f >- 
5-, mmmitmbmmLx'i%i^iihmti^fm^w±. ± 
a«*»T/p 5 y^^yi,zT-is^Th?>^mmmx'hi. 

TfViiy. "^^mm^^m. :i^-=T)Vt.tz\t>\ufyJ!c 
mYjfm\.zw»mmm^mm^'±. 5o*c~2oo''c 
c7)iaKT'*ar;P5y^-9->tS^t. »JM!$-ti:s::t 

[0054] iC:T-*«T;P5 y =¥-9-^<7)tgfitS{i:, ^- 
^J^^yX'h'O. 1. 5fgliUbTJ)0, »^L<Ji 

2. o«Ja±-C'j>*. :iffymcrivxy^^y(r>mjfi 

[0055] z</iimmitmt^mTj\^ s y ^-y-xos 
m^k. ^ii^(r>^r)u^y^^yiimi^fmfS.-i^b 
^m-th. ^co-i^mnmii. nizmmii^^^^i)K ii^<o 
^mm^m L^SLhs^i^-r s t'* vt^-s^ a ym 

^<4. i(imi,zmtx^is^mwmm'mrfLxi,B:\'\ 
[ 0 0 5 6 ] * *I6BB^^*JV^-C5^; [ 4 ] at/' [ 5 ] 

m^^it^^m kw&Lxnfytih mmm^^<r>mmiz 

mttXii, T^l-xtK, ;^;U;K^v-, ^h>', 

uyyi\cA)\^if^=-)V. rSH, 'f 5 H^*<^{f<?.*tS. 
[ 0 0 5 7 ] § ibC, *?6Bjr<SBfflSixS'rflgSSr-t-W 
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^i>^mM»^it^mtLm. (1). (2). 
(3) mmv^i. 

[00 58] (!) tmmmi:^^'th'ey'7-{: 

[00591 ( 2 ) WtES^^rl^S^i-^^t^tcR'rflg 

[00 6 01 oymsmmfr^^i-hik^ifMS 
[006 11 $h^z. zti^iM.u^mzmM'tht. 

hV. «{tr^ U D>f /U. T:^ U/l^r/l^xt K^cOb'- 

-2. 5-'J^ymcr>n-:^)V^:^i^T^ym^ymi 
yj:=^vyi^r^ym<r>r^ym\Tiy\^ym. 

[00 6 21 c:iiA>c7):tyv-S:. *MT\ tfz\i. ± 

iec7)2S5StUi<^^yv'-coffl;^'&i?i^T\ ^7tr(i±ie 
x\ m^ttz\.mm^i:yiy:^fvm^. :^^:tym^. 

looes^-^mm^mz^^^^y^-^i. mta. a 
-:^\yy^ym. :^^uym. x.i^-ari^s-i-W^yr- 
m. x.-r^jmi^^^y^-mmvh^ o 
[00 64] ^i^v!. (2) co'wmm^'^^'th'^y'^- 
^. ^yyhtrmyyyhM-^Lxn^tih^mM'^ 

"^^t^mtLx^i. '&mm<^^j:i^m^^it^(,z. i^/j 

f\^7r>yim^t'^. yzytj}vm.m. y')-'r)\^ ' 9yy 
V lRBSm<7>mm^z X->X^yy Vt.fz\±^yy vm^L 



xnhixh^mm^^it-^mifimfhh. 

[00651 LT(i. mt 

uya^^)-?-^ Tf^oy^T-y. x.^\^y - y^yzsTtto 
-7-. jL^uy ' rxn}^\^y • yf-:^^?;^*; . ;KU 
^yy'x^. .tfU'^y-rv. 7K>J4-yf>;U'<>'T'>'. 
;K'jyyp.K;M->'. .-KU^^^v^xy. .-KU-f yru^^. 

[0066] Mi(r>'^mmco^j:\^m'rt=^it^mz. mt 

:^'J;H!;^f-;U. 3 -y ^J'^ Un^^-rnhVUh h 
^s/i^^v. r;'U^uB!y'f-;U'^cor^u/H^xx7^;p 

h fi^tr ^ u Q-f T:^ u ;^r;PT b K*p<?)b'- 

$r ^ i^'X^7US:fiS. y U -rVU • ^ ^ y hRiE^tc J: 0 :^ 
^y h^?t(i^^-7 h«-&LT?#^>nSS3^^<b-^!|Sj;&-' 

^(t%n^. tfz. ( 3 ) co'i'ggs?'#*fr-s>'fb'^^ 
fzmmmmcommmt'^mT^^ txn^ti^^mm 

;Ky b-;Pr/U=7-;^. .ifU^^ftb'x;!^, .1fyb'x;^b' 

micRm. Ti^MtKi^^^co^mi^zx-^x^^mifZ 
[00671 ^ti(^(r>'smmt:t:^'t^^mn^it^ 
y99'))\^m. ri^Vfum. y^9'))v^y^)v^ 

r9 U ;H?y ^)Vm^ y -JtuvWS^iiiZk -^x^yyVt. 
fz\t^yyvm,^'^fvrz^^^):j^^\yy. Tfryrnfuv 
'm<nr^'):^vy ^yx^hh. m^-^-z^vA 
VS^^^^y hLfc^KUx^l/V. ;KUrob-^>'^co 

[0068] :^^miz^\^^xmm^tih's^m^i^^r 
h^mrn^^f-it-mi^z^mrji^^ y^vy?:^mLxm 
»nmfS.^t^^:fTmt LXi±. ( i ) . (in xi±{i 

[0069] (I) umLfzT-iiii^mmzmm^it 
fz-wmmirf^^^^^rnm^it^iz^smr^i^^y^ 

'^y^im't^:fjik. 

[0070] (II) ^vStt^rts?giSE^c!gs$ ittz^smm 
i^^i-^^mm^^it-^m^z^mrju^ y^v-yim 
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[ 0 0 7 1 ] (III) «i{tcoWtg«S:#W-ri.*SS:}H^ 
[00 72] ZZX'm\.'>hiXi>T^iSii^mmmi. T)V 
TkSTftO, »*L<»±M3g»l*»(o2 0<:or/l';<r>', 

6-20 <n'^%mM{jm\t-^i^ , 2 ~ 2 
0<ox-ir/i,^y^ci±e^«Sc 1 ~2 0<7)Mny wtJt-fbk 

i^iy>m<mfhti. X— r;Wt LTti. i;^x^;ux- 
-fvl', xh^hHD77>, 1, 2-i^'^ h^>'X:J'> 

[ 0 0 7 3 ] ? ^>IC. ( I ) <?3*ft-C'{4. ^jST^viStt 

^T-aii.^i^mmT4 on— 2 5 o-c, » i l < {± 6 0 
•c-2oox;<?DaK-cji^, m»^^t:mmtmmr)\^ 

C 0 0 7 4 3 $ c:coSjB!«iSL;tji?8t{cK?g|SE^ 
Unix. iifcl8$-»f:fet,<o$-^JSt. «£«CJ:0. ^jKT 

[00751*^, (ID ffi-^jmnsmmi-^^-r^^ 
im^^it-^iT^mit^mmmizmm^-^t, -a ox: 
—2 0 or. ift L<{4-2 0'c~i 5 0'ccoasr* 
aril's y^-'^-yts-g-L. Sfl4$-ii-. gtJtLrfiEfflL 

100 76] tfz. JgS?S*><9^^l^*L, SA.tl5 
[00 7 7] ^fc, (III) (7):^rffi{i, 5l«WWi?Si«£0 

5 ^'^-t.tz[i^)y^m<^m.^mt.fz\ii&iv^mx'- s 0 

•C~2 0 0'C, *fS L<<i-2 0X:-1 5 O-Cc^igJ^T' 

[ 0 0 7 8 ] ^/c , *ltBflT'ffiffl$ixS±ie«0 ( I) - 
(III) <7)*aicJ:^ll#^IK^^(4. ig'StJiBtTT^vS 

[0079] 3|s:%BBT'ffiffl§fLS±ie<0 ( I) -(III) 
Tlx 10-5-0. 1 t^U/g. »iL<»41 X 1 0-4 



-0. 0 l^;l./gT*>l.. ±ie*a«»^'ft-&!|S5<4, 
[0080] ^%mzti\^X^ [ 4 ] [ 5 ] T'^§ 

[ 1 ] T^^iih^^^-^y^^mzm-h^mit. 

^ D-b y^-^<r>w^-^m,<r>^iim.^zn-th^mT 
)V^y^^yt.tc\mmmL%^<r)^Wriv%y^^ 

J^/mmsM) tLT. 1-10. 0 0 0. fftL<{± 

10-2, 0 0 0 T-S) , mw-m(mt\i . i^iaryi' 
x'iMthfihmmm.'^'^. ^fcMW^rtvxjii^y 

[0081] 2|s5%H3(c:tjV^-C5e [ 1 ] 5'o 

^y\^^^m^^x^\^v ^y-^m^-th^. mm^ix. 

-l^fymt-^^tLXti. Mf^mtLX. 

X (^i':?:7;t-:tD7x— ;U) ;J<lx— N , N ->>\?< 

h . M) n -yf-;Pr Vt-'^A-r h 5=^r;?. 
('<.>:?7;l-5j-n7x-/W) ^U-h. h'jx^;pr>- 
^:-'>y»-r h7=¥;^ (7x::^yl') d<t— hVn-y 
^)\^ry^-^i>.^h'5f (7x— ;u) ;J?U'— h^rifm 

[0082] t-fzmUt. 1-501 95 0-^4^ 

fg. 1511-50203 b^^kmt£^i,zWr<^KX\^h t 

[0 083] ^/c, ::il^>cO-fjr>14-(t;^cOj<:J'D-fe 

^-o-feVtLTO. 1 — 1 0^:;P^T'J>.?., 
[0 084] ^/S. *«lr;PS-'>A^b-&1?!)t LTti. 
1-20 «0W«8T/W- S A-fb^^t^ffl 

■f-/Ur;k5-'>i.. h'Jsec -7'^;l^r;l'$-'>A ; S^' 

D U h\ i/ro MjVTiV A o U K . i^'^f V To 

bVl^ryW S ri-^ A ^' D U K , i'' n - y^iVTlV 5 A 
^' D 'J H , i^M y T'^/l^ryp S a o U F . -Jsec 

[0 085] :Lf\.t^<ryMWr)V^~-^M\L-^^(r> 

^^^'zyit'^^.zn-thmm^t \^x\f^m7)v^ 

-•t'A-ft-^!|t/';><:?o-fe>'t tT 1 — 1 0, 0 0 0^:;P 



• # 
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[0086] *3*0fl(cioV^T:tu:7 ya^m-^ii. ii^ 
0-2 0 or. »^L<<i~2o--i oox:-c-j)0. m 

Pay- i^B^Th h o fi^CiKg LT U 

IkgSfvTOO. 0 l-2 0NLgJg;!?^'3S^T'J)^o 
[0087] J: m%^tihr^') -^l^y ^ 

GPCCCi&^h^fiMw;!?^ . 0 00—10 0. 0 0 

0.»^L<(i:5, 000-50. 000.St»^L 

<li:5. 000—40. OOOTJ>-i»o 
[0088] 

^%m±ztihmm^\.zmm^tihi,<r>x\±^j:\\ 

[00 89] ^JfiWl 

( 1 ) i^9u^^}y)VyfVKy 

)iK7k> ^ y -;MOinl :^ i^'X ^^8. 2ml ( 100m 

mol ) ti^^n^=^^yy4.2sstl (40mmol ) irMt. \^ 
U 'J i^y5. Oml ( 60mmol ) ^ O'CTigT L . 3 B$ 

iaaE5?1^;t« BfS!3.8ml SrO-CT'>9>o< OJo 

«S:S*LT5.95g c7)Slrfe?«f*$:?#7t. 
[00 9 0] iH-NMRX^^h/l- (90MH2 . CDC13 
) a 6.50(4H). 2.60(4H). 1.66(6H). 
[0091] (2) l-i^:5'Q'^>'5^S/X-;^'-l- 
(2, 7--Jtert- y^)Uy;U:^Ur:^/U) i^^u^^^ 

y. 

[00 9 2] 2. 7~vtert-r^;^:7;U:tU>5.0g 
(18.6mmol) COTHF (30ml) JSfRt:: n 'J 
Ac7)^^-^f>^?S?S (13.5mK 21.6miDol) ^^^T-78r 
T«TL. S/^CcMiaT'6^S^L7^c. <J:v^T\ 
#fflmTT'i^i^n^:if >';U7;U'03.42g (23.4mmol ) 
<:7)T H F (20ml ) 0 ^ TiST L . ? (C^iST'ie 

[00 9 3] IH-NMRX^:;^ (270MHz . CDC13 
) a 7.53(2H). 7.35-7. 15(4H). 6.65-6.35.5.93(3 

H). 3.91.3.87(1H). 3. 07. 2. 92 (2H). 1.90 -0.90(10 

H). 1.32(18H)« 

[0094] (3) iy^a^^i^Vfy {zy^u^y^ 
i;^x-;U) (2. 7-i^tert- y'^f]^y;\,:^U:=,;\^) 

( 2 ) r^^L^:: 1 - i^^a^y^i^JiZDir- i - 
(2. 7->^tert- yf-;U:7;U^U— ;U) 



VI. Og (2.36mmol) ^THF (20ml ) ^gfStC. mMT 
X\ ;><f-;mf'^A^i/xf-;UX-T-;l^^flJ5.8ml (5. 

smmol ) ^ttK^^tt-istl, ^ ^i^zmiSiXi mrstm^L 

fz. <X^^X\ THF^M^TT'ISSL. mti^ir'^^^y 
X^^Lfzlk. -IBXZlZi^mLtz'J^aas^i ^y^zmm 
Lfz. z<7:)mm(fZi^i^ 9 yizimLfz'J^Uzi-^ 
A-rh^^o^>f H2THFm (0.81g. 2.15mmol ) 

i:-7s^cxmt. 2Amw\mt¥Lfzim-y<ntmi^izm 

Lfz. 

[009 5] $c^{;z. zcommi:'^y'^ hriSL. ipm 
t-^mmi:mmL. -3ox:x^^mL. mn^Lfzmu^i:^ 

y^yXiJtifL. «ffK«L-C90mgco#feOlilftSr?# 

fz. 

[0096] lH-NMR;;<^^h;U (270MHz . CDC13 
) <^ 8.02(2H). 7.65(2H). 7.63(2H). 6.30(2H). 5.65 
(2H). 3.40 —3.30 (2H). 2.36-1.66(8H) . 1.34(18H), 
%^tlfz^ ^u-tyit-^mcT)^ H-l^MRX^:^ hJUi: 

mi^zTik-r. tfzFD-Msizxim&^mizxi^t. 

ni//z = 5 8 2-5 9 0 (MM Xh-ofz. Ztl^<^^ 

Vfmmzx h b 'i^^tifzit^mt smt-t^^^a-^y 
[0097] mmm2 

+'f^i,zmmmm tfz 5 lco^- h ^ i^-y . mm 1 

X^^htlti^^l^CDmm.lmg <7)h;|^xV^?S(cr;l'^X 
^ A}$ET'25mmoIc7);>< ^)\^T)U^ J^^y ( r;KV- 
))yWk) iMt^ 0.325N1 <7^:^m. 1.5 kg^0rotf^>'O 

^TT7omB$raa'&L>t!o a-g-f*. rotri/vs: 

v'N'-i/'Ui^iiTtr^t^Uv-^^TSOr. 6B$S|gj^L 
. tf^iiT^c^-K U v-(i:485gT'J> 0 . 135 -Ct^ Vy')y 
X(r>Wmk^ ( [^] ) =0.504 dl/g. DSCT'COtKU 
V-itdSr (Tm) =138 "CT'S) 0 . GPCXM^LfzU 
w(i36. 2 0 0'CJ)0. #5'hX^^h;U^3t ( I R) 
4) > i^':t :^ ^ f- V ^ ;K y r a e i^-CJ> o 

[0 098] mtm3 

2 (CMV ^X r)U ^ X*!; A}SS:T'25mmol C7)^ ^/UT 

(^y9y/U:^nyj^-/U) .-Kl^— Mlmgfc h »J 
yyf'7^r;U^xT:7Al28mg flEfflL;t<Ii:Jili^K4llj5£ 

m2tmmi,zy'y3\::uy(om'^i:n-yti. n^ttti^v 

V~(i:450gT-J> 0 . [77] =0.51 dl/g. Tm = 138 

GPCT«!l^UcMw(i:3 7, OOOT'J>0. 

I R^mmmf)^hi^y'J:^^^^y^7iturxoy::uyT 

h-yfz. 

[0099] mm\A 

2 tCj^V T)V ^ xr> A}«S:T25mmol c?)^ f-zl-T 

y^'^yt,zi^h-:>x^iyuyiizmmLfz\om. 

vu>f>K:5^^7 hPPlgtc:l20 ''CT';^^;ur;W^y^ 
1?->'0.75g S-JgfitL, 'sTr^^ySrJOitmKSit/cf*:. 
r5S. SaSL. f/^KiLTit<oii>t:Elfls|j£4W0 mg \,zmm. 
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CT2^(n|«CcrofUy<:7)S'&5rtTo/-. fi^c^coffi}^ 

ijm±^m^9 - 3 0 9 9 1 1 <7)mm i <:o^ra(c2g t 

Xn^ti. n^tlfzr^^)^-\i5^5%X*h^. [77] =0. 
50dl/g . Tm = 134 -CT-J)*:). G P C T-SII^L/^Mw 
(i36. OOOTfcO. IR'rtmi&^t-Cyi^yVit^^ 
f- ^ tK y r n f U V TJ) o 7t , 
[01 00] Jt«!Ml 

ntfifisi 2 mmm l Tit ^^n/c a^s.^^ >- U 
y {>^9n^>9'J:r.-)V) (2. 7 - ytert« r f-yp 

;><'?^;^;><f-U>' (i^:;'n^y5'i^'x~;u) (2. 

tert- r^;U:7yU^U3i;^) >?;Ua:i»>A>''^n^^ H 

[0 10 1]i#<^ix;Ac.tr>J-e-{i570gT-J)0. [77] = 
0.68 dl/g . Tm=136 X:T'S>0. GPCTW^Lj^M 
w«S5 2. 000-C-J>»9> I R4i'*f^**-i?>i/'V>?5r:^^ 
^ -y 4^ y r D e VTJ> Ac. 

[0 1 0 2] JtRCT2 

(1) 1 -i^^D^VrJ^S^^x-zU- 1 - 

[0 10 3] :7;P>J-U>'5.0g OOmmol) <7)THF (40m 
1) ?Sfatcn-yf^;U'Jf'^i.C0'\^-»f>'?g?8t (20mU 3 
2inmol) S-S*T-78rT1STL. S /^tC^iST'6B$S 

[0104] <!k>*^x\ m^nm%TX'i^^u^^iy^)vy 

;U'05.8g (39.7DBnol ) c7)THF(20ml ) jgJSS'O'CT 

[0105] :i<oKmmmi<^y^x'rtm lx:^-^)vx 

[0 106] ^^7)[il«s:Sr^:^y-;^;«?>^>SttfaLT7.58 

[0 10 7] 1H-NMR>^^^ h/U (90MHz . CDC13 
) d 7.65(2H). 7.39 -7.13(6H), 6. 45, 5.84(3H) , 3. 
94(1H). 2.98,2.70(2H). 2.00--1. 15(10H) . 
[0 108] {2) i^9u^^i^^)^y (iy^u^yS 



( 1 ) T^figL^tl -i^rJ'oALy^j^i/xri;^- 1 - (7 
)\^'^\y:z.}V) zy^n^^'^y (0-5g. 1.6mmol ) (7)TH 
F (20inl) mm\.zmMTXn-^^}W)^^JU(7^^^^ 
ymm (2.3nil . 4.6iniflol ) Sr*?&T"CiirFL. ^hkZ 

[0 1 09] THFSr^^Tr^SL. [a*Sr 

yi^zmm Ltz. :i (T^mmz -j^uu^^^ y^zmm Ltz v 

;HJ-'>A7^h^^D^>r H2THF|g<*: (O.Slg. 2.1 
5mmol ) ^-l^'^CXML. 2^^mm\^fz\m-><'0 >l 

mf)-^-mmmi:^*L. -30'CT?^fflL. mn!,Lfzm 

i^i:^yS'yXimL. WSSmLX65Bs<r>^^'&(7)m^ 
i:mz. 

[0 110] lH-NMRX^:;^h;U (90MHz . CDC13 
) a 8.16(2H). 7.84 -'7.21(6H). 6.33(2H). 5.76(2 
H). 3. 39-3. 26 (2H). 2.36— 1.98 (8H) . 

[0111] ( 3 ) a-g- 

+mzmmmmLfz 5 \^<^it- v 9 ( 2 ) r 

"i^hflfzi^9'c:i'^^i^^}'fy (ix^a^v^^s^'j:-;!^) 
i/;Ur7Xr^AS/^u^-r H1.7mg c?) h 
)VJLy\m&^ZT)V^c.'^Ji>.\knX25m^o\(n^ ^JUTjU^ 

y^^y (r;i-^v-;H8) trint. 0.325N1 

1.5 kzcOTat^Uyco^^TX-lO^CX im^m-^Lfz. 
[0 1 1 2] S'&f*. 

'j^-trmmrsox:. emm^mLfz. m^titz^u^ 

-(i310gTJ> 0 . 135 r T- h ^ U >'T*<:Ofi§[®)teJg 
( [77] ) =0.77dl/g. DSCTCT).-^^^-!^;;^ (T 
m) =135 -CT-J)*?. GPCT-aiJ^L7^cMw{i5 6, 0 
0 0 T'$> D . li^^'f'X-^.^ hJi^^yt ( I R ) 5^«flfe»3&^^> 

>- :t r?' y i?' ;K U r o tr U >^Tfc 7t . 
[0 113] 

[ ^^m^^ ] *l%Bflc7):tra$:||jfe-r ^ ^ h J: D 

[Hffl^oem^iftBB] 

[01 ] |gSSMlT1#^^3t*^HSO^:^n^Wl:-^ 




(12) 92 000-26490 (P200 0-2";fa 



n il / I' 



1 1 4 j 4 i i 



lii □ mmma:m^ 6 t g i s 2 



»^;iimsijSiff5jJEffiraHni9o#ifi h# 
(72)i%BB* 5# ^T^i 



